Abstract. Attempts to include psychological constraints in models of foraging behaviour differ in their assumptions concerning the accuracy of estimation of environmental parameters. Psychologists model estimation error as increasing linearly with the magnitude of a stimulus (Weber's Law), whereas behavioural ecologists either ignore error or assume it to be independent of stimulus magnitude. Studies on the estimation of time intervals have confirmed Weber's Law, but there are few data on the accuracy of estimation of amounts of food. Since the currency of most foraging models is the amount of food acquired per unit of time spent foraging, information on estimation of amount is required. Here, a titration method was used in which starlings chose between two cues. One colour signalled a standard food reward, and the other a reward that adjusted in magnitude according to the birds' choices: it increased when the standard was preferred and decreased when the adjusting option was preferred. There were two standards of 3 and 9 units of food, each of which was delivered at two rates to control for possible effects of rate of reinforcement on discrimination. The observed value of the adjusting option oscillated around a mean value slightly larger than that of the standard. The amplitude and period of these oscillations were larger when the standard was larger, independent of the rate of reinforcement. Also, molecular analysis showed that the probability of choosing the currently larger alternative increased as the relative difference between the adjusting option and standard increased. These results are consistent with Weber's Law applying to starlings' memories for amounts of food.
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In traditional optimal foraging models (reviewed in Stephens & Krebs 1986) animals are regarded as perceiving environmental parameters perfectly and remembering them without error. It is acknowledged that introducing estimation error can help to explain quantitative inconsistencies between the predictions of models and experimental data (for examples see Getty & Krebs 1985; Abrahams 1986; Gray & Kennedy 1994) . Recent models, however, suggest that introducing estimation error can sometimes lead to the formulation of qualitatively different predictions.
Our first example is Reboreda & Kacelnik's (1991) extension of Scalar Expectancy Theory (SET, for descriptions of this theory see Gibbon et al. 1984; Gibbon 1991) to explain foraging preferences in relation to variability. This is a constrained optimality model in which animals choose the minimum delay to receiving food or the maximum amount of food, subject to constraints imposed by their memories for reward attributes. The crucial assumption is that the memory formed of each percept has a confidence range proportional to its real value, and that memory for the value of a repeatedly experienced stimulus is represented as the distribution of its various perceived values. This generates memory representations that are normally distributed for fixed stimulus sources, and positively skewed for uniformly distributed variable stimulus sources (Gibbon et al. 1988; Reboreda & Kacelnik 1991) . For example, memory for the size of rewards from a source that delivers a mixture of two equiprobable amounts would be bimodal and skewed, with its median value to the left of the arithmetic mean of the two amounts. The same would be true for the memory representation of a variable delay. Sampling from such skewed memory representations results in samples that are more frequently smaller than those that would be obtained from the unimodal representation of fixed source with an equivalent mean. Assuming that subjects choose by sampling their memories and prefer bigger reward sizes and shorter delays, the model predicts that when faced with foraging options with equivalent means animals will prefer a more 0003-3472/95/080431+13 $12.00/0 1995 The Association for the Study of Animal Behaviour
